The study of kiloparsec-scale dual active galactic nuclei (AGN) will provide important clues to understand the co-evolution between the host galaxies and their central supermassive black holes undergoing a merging process. We present long-slit spectroscopy of the J0038+4128, a kiloparsec-scale dual AGN candidate discovered by Huang et al. recently, using the Yunnan Faint Object Spectrograph and Camera (YFOSC) mounted on Li-Jiang 2.4-m telescope at Yunnan observatories. From the long-slit spectra, we find that the average relative line-of-sight (LOS) velocity between the two nuclei (J0038+4128N and J0038+4128S) is about 150 km s −1 . The LOS velocities of the emission lines from the gas ionized by the nuclei activities and of the absorption lines from stars governed by the host galaxies for different regions of the J0038+4128 exhibit the same trend. The same velocities trend indicates that the gaseous disks are co-rotating with the stellar disks in this ongoing merge system. We also find several knots/giant H II regions scattered around the two nuclei with strong star formation revealed by the observed line ratios from the spectra. Those regions are also detected clearly in HST F 336W/U -band and HST F 555W/V -band images.
INTRODUCTION
Almost all massive galaxies are believed to host a central super massive black holes (SMBHs) (Richstone et al. 1998) . During the merger of gas-rich galaxies, active galactic nuclei (AGN) will be triggered because a large amount of gas could be sent to the central SMBHs by tidal interactions (Hernquist 1989; Kauffmann & Haehnelt 2000; Hopkins et al. 2008) . The dual AGN are therefore the natural products of two merging SMBHs triggered simultaneously by accreting gas in a gas-rich major merger (Begelman, Blandford & Rees 1980; Milosavljević & Merritt 2001) . The search for dual AGN, especially the kiloparsec-scale ones, are of extreme importance to understand the relation between galaxy evolution and nuclei activities (Yu et al. 2011) . However, at present, no more than few dozens of dual AGN are found with separation between 1 and 10 kpc (e.g. Junkkarinen et al. 2001; Komossa et al. 2003; Ballo et al. 2004; Bianchi et al. 2008; Comerford et al. 2009a Comerford et al. ,b, 2011 Liu et al. 2010 Liu et al. , 2013 Fu et al. 2011a; Koss et al. 2011; Rosario et al. 2011; McGurk et al. 2011 McGurk et al. , 2012 McGurk et al. , 2014 Barrows et al. 2012; Huang et al. 2014, hereafter H14) . Moreover, the current studies are limited to identify the kiloparsec-scale dual AGN rather than investigate the co-evolution between host galaxies and central AGN.
Ionized gas and stellar kinematics of galaxies were used to check whether the merger processes is important in galaxy formation and evolution (e.g. Beltran et al. 2001) . Very recently, Vilforth & Hamann (2015) investigated the ionized gas and stellar kinematics of four double-peaked [O III]λ5007 AGN. They found that the ionized gas generally follows the stars except one show opposite trend between gas and stars. The only system with misaligned kinematics of gas and stars had confirmed as kiloparsec-scale dual AGN using Chandra X-ray data (Comerford et al. 2011 ). This system also shows no obvious tidal feature that may indicate the timescale of its coalescence of binary black holes is longer than ∼ 1 Gyr and the host galaxies are well relaxed. Other three systems with same velocity trend between ionized gas and stars all show significant tidal features and are identified as dual AGN using optical or infrared data Fu et. al. 2011a; Fu et. al. 2012) . It is still difficulty to conclude that the aligned/misaligned kinematics of gas and stars is a general behavior of early/late stages of dual AGN or just accidental. Hence, more long-slit observations of confirmed dual AGN will be great helpful to test this scenario.
Here, we present detailed kinematic analysis based on long-slit spectroscopy of J0038+4128, which is a kiloparsec-scale dual AGN candidate discovered by H14 recently. J0038+4128 (z = 0.0725) was confirmed as a Seyfert 1-Seyfert 2 dual AGN with two clear optical nuclei from the Hubble Space Telescope (HST) Wide Field Planetary Camera 2 (WFPC2) images (see Fig. 1 ) of a small projected separation of 4.7 kpc. The southern component (J0038+4128S) is confirmed as a Seyfert 1 galaxy with broad Lyα emission line (H14). The northern component (J0038+4128N) is confirmed as a Seyfert 2 galaxy with narrow lines (H14). This system is suffering strong interactions and shows two pairs of bi-symmetric arms observed in dual AGN for the first time. J0038+4128 is very bright and thus allows us to obtain high quality spectra to study the kinematics of both ionized gas and stars, which also can enable us to investigate the relations amongst star formation, nuclear activity and galaxies evolution (Keel, William C. 1996; Colpi & Dotti 2011; Yu et al. 2011; Shields et al. 2012; Kormendy & Ho 2013) .
The paper is organized as follows: The observations and data reductions are described in Section 2. The results, as well as discussions, are presented in Section 3. Finally, we summarize our main conclusions in Section 4. We adopt a ΛCDM cosmology with Ω m = 0.3, Ω Λ = 0.7, and H 0 = 70 km s
throughout. All quoted wavelengths are in air units.
OBSERVATIONS & DATA REDUCTIONS
Data were taken on the night of 2013 November 10 at the 2.4-m telescope on Li-Jiang observatory (hereafter LJT; Zhang et al. 2012) . The weather of that night was clear and of excellent seeing (∼ 1. ′′ 0). To fully subtract the cosmic rays and achieve high spectral signal-to-noise (S/N) ratio, three exposures were taken with Yunnan Faint Object Spectrograph and Camera (YFOSC; Zhang et al. 2012 ) G8 grating through a slit width of 1.
′′ 0 (R ∼ 2200, λ = 5100 − 9600) for a total integration time of 6900 s (2100 s, Fig.1 , which is set to cross the centers of the two nuclei: J0038+4128N and J0038+4128S.
All the data reduction were performed with IRAF and IDL. The data were bias subtracted, flatfielded calibrated, cosmic rays removed, wavelength calibrated and flux calibrated with ESO spectral flux standard star (BD+25 4655) also observed in that night. The wavelength and flux calibrations were all performed in 2D. The distortions of wavelength solution in spatial direction are also corrected with arc lines. The final accuracies of the 2D wavelength calibrations are better than 5-10 km s −1 checked by sky emission lines. In order to better study the kinematics of J0038+4128, we extract 1D spectra of nine slices in spatial direction from the final 2D spectrum. As shown in Figs. 1 & 2, those slices represent different interesting regions (e.g. two nuclei, knots) of J0038+4128. Here, we note that each slice contains spectra from at least 5 pixels and no point spread function (PSF) corrections are applied to the 1D spectra with a small seeing (∼ 1.
′′ 0).
RESULTS & DISCUSSIONS

Kinematics
As shown in Fig. 2 , the 2D long-slit spectrum clearly exhibit two sets of spectra and rotation systems, which has already been discussed by H14 detailedly. In the following subsections, we will focus on the kinematic properties of this system. In principle, the [O III]λ5007 and Hβ, emission lines are very important to study the kinematics of this system and are also included in our observed spectrum. However, the instrumental efficiency in the bluest range (5100 -5400Å) of G8 is too low to obtain good enough spectrum. Therefore, the lines (e.g. [O III]λ5007 and Hβ) in the bluest range are excluded in the following kinematic study.
To study the kinematics of J0038+4128, we use the lines available from the obtained 1D spectra of each slice mentioned before, including emission lines of Hα, [N II]λλ6549, 6583, [S II]λλ6717, 6731 and absorption lines of MgIbλλ5167, 5172, NaIλλ5889, 5895. The emission lines represent the properties of gas ionized by AGN activity in either broad line region (BLR) or narrow line region (NLR) and the absorption lines represent the properties of stars governed by the host galaxies. The spectra of those emission and absorption lines of different slices are presented in Figs. 3 & 4, respectively. As Fig. 3 shows, the qualities of emission lines are high enough for fitting. However, the fits for absorption lines is more difficult since the qualities of the observed absorption lines is relatively poor considering their intrinsic weak strengths. Here, we only perform fits for absorption lines in the slices with signal-to-noise ratio (SNR) 1 better than 3σ. For some important regions (i.e. A/B and E/F slices) with absorption lines detectable smaller than 3σ, two slices are binned together to obtain good enough qualities (≥ 3σ). The SNRs of absorption lines of different slices are presented in Table 2 . We fit those observed line profiles by singe/multiple Gaussian(s) to obtain their central wavelengths and full width at half-maximums (FWHMs, without subtracting instrumental broadening) . For Hα emission lines of B,C,D,E,F slices, both broad and narrow line regions are detectable. We then fit the observed line profiles by one 
Relative LOS velocity
The relative LOS velocity is very important parameter and had been added into some of dual AGN simulation (Wang & Yuan 2012; Blecha et al. 2013 ). The J0038+4128S is represented by slices A,B,C,D,E,F and J0038+4128N is represented by slices F,G,H,I. The relative LOS velocity between the J0038+4128S and J0038+4128N is about 150 km s −1 . The result is substantially smaller than the value derived by H14, which is 453 ± 87 km s −1 . The discrepancy is possible because the result of H14 is biased using two sets of spectra obtained by different instruments and wavelength ranges. The newly derived relative LOS velocity is still normal for dual AGN (generally 50-600 km s −1 ; e.g. Comerford et al. 2012; Fu et al. 2011a Fu et al. , b, 2012 Barrows et al. 2013 ).
Kinematics of emission and absorption lines
Gaseous and stellar disks are largely co-rotated in normal galaxies, but counter-rotating cases of gaseous disk with respect to a stellar disk are also seen in few galaxies (Kuijken et al. 1996; Zeilinger et al. 2000; García-Burillo et al. 2003; Crocker et al. 2009; Nixon et al. 2012; Johnston et al. 2013; Ricci et al. 2014) . The counter-rotating disks are possibly induced by major merger (Corsini 2014) . But the detailed mechanism of this scenario is still unclear and needs more constraints from observations. perform the first try to investigate the relation between gaseous and stellar rotation disks in four double-peaked [O III]λ5007 AGN. The J0038+4128 studied here, is essentially a dual AGN candidate, which also can provide important clues to test the (counter) rotating disk mechanisms.
With the measured emission (represent gas) and absorption (represent stellar) lines in Tables 1 & 2 , we compare gaseous disk in J0038+4128S with stellar disks in J0038+4128S and compare gaseous disk in J0038+4128N with stellar disks in J0038+4128N. The LOS velocity of emission lines and absorption lines display the same trend in both J0038+4128S and J0038+4128N revealing that the gaseous and stellar disks are in a co-rotating system. As Fig. 1 shows, the tidal features indicate the dual AGN J0038+4128 is in early-merger stage. The J0038+4128, combining with other three dual AGN (SDSS0952+2552, SDSS1151+4711, SDSS1502+1115) found by , show a corotating gaseous disk with respect to stellar disk. Counter-rotating between gaseous and stellar disks is however found in the only dual AGN SDSS1715+6008 which is in late-merger stage. The current results may imply that co-rotating between gaseous and stellar disks is a normal behaviour of dual AGN in early-merger stage and count-rotating between gaseous and stellar disks may happen in the late-merger stage of dual AGN. However, to better understand the relations between Tables 1& 2. kinematics of gaseous and stellar disks and merger stages, a larger sample of dual AGN with 2-D spectroscopy is needed. 
Knots
As Fig. 1 shows, there are more than a dozen compact knots scattering around the two nuclei of J0038+4128. We can infer that this dual AGN has both gas rich predecessor galaxies which should be responsible for triggering this dual AGN and the surrounding knots. These knots are naturally products of galaxy merger (Villar-Martín et al. 2011) and their physical properties are very important to study the merger galaxy. For the current spectroscopic observation, five knots locate in the long slit. We can extract 1D spectra of these knots within the slices labelled in Fig. 1 , which can provide us a opportunity to study the detail properties of these five knots. The spectra of five knots (A k ,B k ,E k ,H k ,I k ) are presented in Fig. 3 and their properties of these knots are shown in the Table 3 . There are obvious discrepancy about their FWHM between the knots on the arm and the knots on the edge, but other parameters show no discrepancies. As shown in Table 3 , the average FWHM of Hα emission line of the three on arm knots is 370 km s −1 , which is larger than that 250 km s −1 of the two knots on the edge. The knots A k and I k on the edge are disconnected in the Fig. 1 and the 2D-spectra Fig. 2 , which can infer that the knots A k and I k are being tore apart and threw away from center.
The knots do show a wide range of its size ranging from several pc up to 400 pc (Miralles-Caballero et al. 2011) . ULIRGs associated with spirals, interacting galaxies and mergers appears to proceed in larger clumps with sizes in the 0.1−1.5 kpc range (Elmegreen et al. 2009; Förster Schreiber et al. 2011) . Radii of the knots are correspond to the half-light radius (Whitmore et al. 1993; surace et al. 1998) but not strictly. This five knots have a average size of 0.228 kpc which is normal for the dual AGN. The scatter compacted knots around this dual AGN can testify the strong star formation activity. Merging system has extremely high star formation activity (Chapman et al. 2003; Frayer et al. 2003; Engel et al. 2010 ).
SUMMARY
We present a kinematic study of the dual AGN J0038+4128 based on long-slit spectroscopy obtained by LJT at Yunnan observatories. From the long-slit spectroscopy, we find that the offset velocity between J0038+4128N and J0038+4128S is about 150 km s −1 . We also study the velocity trend between emission lines (ionized by gas) and absorption lines (governed by host galaxy) and find they show the same trend. Combing with the long-slit spectroscopy study of other four dual AGN candidates by , the co-rotating between gaseous and stellar disks is possibly at the early merge state and the count-rotating is possibly at the late merge state. However, a larger sample of dual AGN with 2-D spectroscopy is still needed to better understand the relations between kinematics of gaseous and stellar disks and merger stages.
This dual AGN shows strong tidal morphologies, with more than a dozen compact knots scatter around its host galaxies. We have also studied the properties (e.g. FWHM, size) of five compact knots. These scatter compact knots infer that this dual AGN are processing strong star formation activity.
We had started a systematic search of dual AGN since 2014 using the YFOSC on LJT of Yunnan observatories. More dual AGN and their kinematic studies will be presented in the future work.
